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(54) MULTILAYER CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multilayer 
circuit board in which the via hole for signal line is 
stabilized by substantially matching the characteristic 
impedance of a transmission line comprising the via 
hole for signal line and a vertical ground conductor 
substantially parallel with the via hole with the 
characteristic impedance of the signal line. 
SOLUTION: Signal lines 103 are formed on the 
opposite sides of a board 106 comprising a prepreg. 
The signal lines 103 are interconnected through a via 
hole 101 made through the board 106. A vertical 
ground conductor 102 comprises a planar vertical 
conductor of width (w). The planar ground conductors 
102 are arranged in parallel at an interval (d) while 
facing the via hole 101 for signal line. The 
characteristic impedance of the via hole 101 for signal 
line is matched with that of the signal line 103 by 
adjusting the interval (d) between the via hole 101 for 
signal line and the planar ground conductor 102 and 
the width (w) of the planar ground conductor 102. 




ft* 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa18007DA411150371P1.htm 01/01/17 



S116910 



C19>B*M«ttJr (J P) 02) ^l^ft^i(A) <11)<MWHWMB#** 

^^11-150371 

(43)^080 5pfiRll^(1999)6^2B 



(51) IntCI.' 
HO 5 K 3/46 

1/02 
9/00 



F I 

H0 5K 3/46 

1/02 
9/00 



N 
Q 
P 
R 



ssEStss tawRvmi ol (^ioh) 





^¥9-318042 


(71)ffigaA 


000005821 














(22) turns 


¥f£ 9 ^(1997) 11 £190 




*Kl»n^W^mi006#ifi 








02mwm 












^:IK^R*#^PWl006#flfi 






























*K>OT3WJ;*;3£|W006#ifi 






























*Rjffnjit*^ra3itioo6S» 


fe v T«3§ 
















(74)ftSA 


#a± #m he W2£) 










«* 





(54) mw<D&m *mmtns& 
<57) imfo] 




(2) 



QtffflW- 11-150371 



[4#Sf!iWi©*fiffl] • 

■ ±IB{f-g-gEi»fflt'T^'-/t'i:BS 5 FfTlcSa[^^Sria: 
tt, ±IB«*BIWB»i'7'*-/i'i:±Bafi|tt»»*fl:i:lc 

fBffl#ga«lffl /uic^Sixa«#Bi(i©4*tt-f' 

±E«#Baiftflitr T*-^fcOHH. *5<t 
|fc&« 1 &Ett©£JII3I&£&. 

±EfiaHM&©Wtt'fi''»*r— J^***. ±Effi#BBMfiO 
<KH4^^tr— ^v^tJIKW^— ife-TS i5t» ±IER 

ettftttiw* t ±iEfi-^gai^ffl >v t <omm Sria 

.fcLtcZ i: Sr^mi-t-5fi*« 1 U:Ett«>#JllilBS 
[iJ!#=S4] JtfS{B-§-SBi»ffitrr*:— /V-t, ±ERt£ 

Wtt-f ytr-^>^i:3feJtWK-»-r5J:5C» ±ER 
ffl if r ±Entt««*i»# i k *¥frfcI9! 

in*m. 6 ] ±fa{f *EiKU8 *r *— a- fjbERtttt 

*tfc w t «: Wtt t 5 lcEftro#J||gIKXtf. 

[IB*^7] -JbE**t*ifi*** s » -LfEif -^-gai&ffl f 
T#-/i'fc±ERtt*tttt*tti ©WW. P>5ffl!lf-BaB£ 

-bEea&IM6©Wi-r vtr— Jbfe{g-5§-Ba8!l© 

•S-Ba&ffl trr*-/w £ ±Bfl««««»# t ©MPS SriS 
3EL-fci t SrWUfc 1 teE*©*JHi«HIE 



[ffi*«9] ±En«*S8illli»flKfclffl*Jx*:aE«©» 
KMt* l 0 1 ±fB#® [HlJfSStSAS , $j&© ±E R « 

ttfttiicfttt £ jute. ^ t sr#m t -tztft&m 8 tcE® © 

[Iff** 1 1 1 *Hft©±1Efll -f-BaiSSffl trr#— 

ft^^BS^bv^^^on^^ft^ic^iafi^ti., ± 

EflHHBl*fl! tfT*-/u©flHfc±ER«tt«iifti!Wa s 

[#9J©»tt*IM3] 
[0 0 0 1] 

u wc. stg±(om-§-Ba^t{f#Bai»ffltrr*-/i't ' 
©Wttl' v f - ^ X* ©fi£-£ b o tcTKmm&m disss 

[0 0 0 2] 

*t-, ■ff^-Baiia j ^tt«^^*^tfm^fiaiSi®s:««©w 

BifcJtSfiJcU 'r*t&©«#Ei»»f ©«*E» (KTv 

»ic r{i#ga^j *v»$) ra^ft^Ba^ffl^T^-^-e 

[0 0 0 3] 

[|SMasft?SttLJ;5fc-f51SH] b*»U /J^SIib, 

Srffl^fcT^ilEigfclfc^T, #ffi-§-Ba«|S:Si^i-5ff 
■^•BBlftffltrT*— ^WJlJifcJtS^n^ h-^^©?S4:, 

*j i xm#t&biB*&i&m vr-fo-ivk ©sstttvicds 

*t UT, ^M^F 5-206678 -§-^®"Cli, ft #Ba^ 
ffl t*r ivnnWz. 5 W±©^ifi^./W— /V* tclt 
ISM ^ /u— n't* 4 5 JKK ^ yu— ^ S: ?^J5E-f £ 

*— A'S: silijftsji-f" S r. i *s^^-Cfc5*:»» 

m^tmm * t*— /^©fS5®s^»-ps#a ? fc •? , ^® 
ts^sp-r s r i & s as* 

[0 0 0 4] 

[su®Srfl?^-r-5yt«j©¥^] *^tr, ^f^#ti>f*^E 
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* nm&nmmv rx-^kmfevmm&mxxpi&ftm : 

[0005] apt,, #»HHt» ftgcoflr-g-eiMrefi 
*Lfc£JillllS*KK:*iV'*T\ ±|B{S^BS^ffltrT*- 

* -a* * ±ks v&um# k J: o -cam* § n s 

SroW^f-yy^J:, JLfEff-f-ffiiSMIfcrT'*— A- 

-a**fcri«rW«i"t-5*JiiaKii;s-c**. «-*§• 

BBiUffl trr *— A-© >- f— ^ 14, <f #ffilflft 
t'T^-^iMfaLT, W£©IHM^Rttfe*i,fcSia» 

**. ! 

[ooo6] **wtt» ±iasit*ii*#*«, *s 

Sk+* J: 5 fc, ±IE**ttt»«H*: i: ±IE{f #-BB^ffl tr*T 
LitZk*ft&k-rz£J§\Bl&mLVbh?>. ±xEco«t 

it #B3^ffl K-r *— a* k m m xm it & ^feSK^ns^ 
mz^kt^mkteZo 

[0 0 0 7] *»WI4» ±«SaB[*iftJ»fl:**, Jb 



-J§-gaa&ffl cr*- yutrs* b-cflfc«>lf -g-BBilSffl tr r*— a- 

fifii&ffl ^ 7*— A^bBffcwra <5 2: l^<ko 

[0 008] ±CfB#-3BiKUg fT^-A-i » ±fERtt^ 

Jhi-*ii*prtBi:4-«. $&-f-5<f -J§-Ba$ffl tr 

7*—;v(Di&i&m£f8.&-zimkteZ>. 
[0 0 0 9] Ji12Sl(CJSJ«*#**, -h 

V1tZk&!®mk-tZ>&m\Bl&&tiiX-b*>Zo 3S»*»5« 

r*~/i'kpifeft&tiiimftk<Dmmz<i-is<xz, 
[ooio] ±$zm^mmmv7*-/i'k naptttt* 

[0011] .hlH&R&ifcWtttt, ±ISft^-ga^ffi 

tt-s-enffltrr*— A'OjuttaejRflii^^riBi:**. 

[ooi 2] *fc % *38Wtt» ±iaaii:««ii»#*J» ±. 

yf-?y?#, ±.umftmi&<D<®&'{>'¥—y^xk 
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[ooi3] ±mnffiVimi&mmm*titcmtii<Dffim 

[0 0 14] ±IB#SIh]ESS«I*, ^SfcW±ISRfi5«S 

nrnm ^r^—^m^stsm^tik ttzfrbx-h 
[ooi5] m&<n.kmm-%mkmvT*~/utiK ism 

iglffl \fT KWM.-r 5 - i ^WtM kftZfrb 

[0 0 16] 

gn-rs. si (a) i*. &m®&&fc<o±mmx-ib*) > 

il (b) HC-i-i' ^*J»t5»fffiEI-Cfc5. El 1 (-*3 

v>r. i o 6 tt^tf ^v'tftffi&^aifc-frfc^y 
t/issffi-es.^ -towBinw -n-gai® i o 3^ja$ 

*vC^5„ «#BIM 0 3J4, gfc 1 0 6 &H;i§ LTbS 

rt bfrtcm^&mm vr*-* 1 o 1 \cx y> ei^ic&k 
s*i/c^a. i o 2 ttsis&fflgtt-?*} 9 , *mm<DM 

»ff:i0 2ll 1 flTS-EIMitrr*— /H OliWlHL 

gdi&il/Bfc'T*— /H 0 ltcSfcjfivMfcKd^, 4®#[Rjfc: 

I*, «#iflJSlfflK'T*->'H 0 1 t«^gltt^l 0 2 
irOWBSd, 33£TfimW;mm.m&l 0 2tf>*iw§rf|g-#- 

5 c * ic i 9 , m mifom ^r*-^ 101 © «h*-y > 

f— y^jx^r, fg-g-gflHl 0 3©Htt-f ^^tc 
[0 0 17] XltoJgttlK:»>ft>S£fllBBft£t& 

fc^y ^u^gjg 10 61- KU/K 

h*^5«auTft-§-iai»fflK'T*— /n o 1 

/«E1 0 6©MII^ Wffi*r&flsUfc««*Sfcu X 



;* h^w^jtf^jftjjgasssfjfcu T'uT'y ?k&lfek<o 

*BB»ffi trr*—/n o l tm^«j(c^^nfc{f#sa 
Ml 0'3iSHB5t»/i!J*ixfc*»ia»S«aJ#6ix-». 

^•Sr^rWiSJEjfcgag U 35t-t©*HBIK««*glf3£«Xfc 

Aft IfcgUBBB&K&as r. £ *S"C# 5. 

[0 0 18] 1 -CI4» ft-i-Eillffl^T*— 

jU(oWM\t2 OOjim, T'U^y ^S«l 0 ecoit^w 
^*5J:^J*Se$^ti. *-*3. 5ti. 0-efcS„ t^o 
ft-MBKUfltrr*— /ui 0 1 t^iS^iti^l 0 2 
i WSEilSr 140(imiU 10 2 <D$gw 

*4 0 0 »m&.±k-fZZ.k\££*). @ -tBa^ffl f7* 

— /n o lojRrts^^tr—^^Srjaffs o Qir-rsr. 

[0 0 19]@2li, Eli ic^-T^iSw^fig 1 fJl*»3j»5 
©fllJtKi^VT, (B-S-EISUS^T*— A'l 0 l ir^iUS 

1 6 2 k <DmM d 1 4 0 u m"C— ^W*§-&©, 
j&iftttJtfilttl 0 2©46wtm#iB^K , T*-/H 0 
\ 1 ones r k <DY£ k , {f #iaiitfB trr 1 0 1 ©4§ 

5(c ^ikgjifi^t* l o 2roiw«s 4 {f-^gaMffl^r*: 
—/i' ioi©iic@rco2 fgF^±T?fctt« N ffl -§-gailftffl tr 

T*— A*l 0 lW^'14'l'^f— yv^Sr. 1. 2Z 01 *> 

&-^*z 01 fciE-4<«[i:i-5ifc**-e*, #i4-rvt- 
iS^ x o 3o»v^- y>*&z 01 <Dm-&\a^ w/ 

r Sr2ei±t-r5riJr,t?J N {f-f-gBft 1 0 3 ©«Ht>f 

vtr— :/^t{f-^gai6Sfflt*T*— /n o lw^tt^r^ 
[0 0 20] isi 2 -cw, {f -f-ga^ffl trr ^ lOli: 

Stf&ifc^tt 1 0 2 i: OEUE d *s 1 4 0 
d*r*<fc4**:»^H:, HlOO_±5£45. 010 
10 2 Offiwas 8 0 0 m mt-SoS^W, 

&jfL&tm& k m ftnmm trr o 1 t©^®id 

t {f #gai^ffl bTT 1 0 1 © r t © Jt d / r 

{f-g-ga«6fflt*r^— /n o lotiHi'fvt-^ 
t©M^sr*-r. iai o*»e>M 5 i-s m#gat8 
fflt'T*— /n o i wia^-sr— j£k i,tcf%. m\&&i&m 
frkiS^timm trr*-^ ioii ©EfK d < 
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3 Koiv m #ga&ffl trr*— a* 101 ©#ttw vtr— 

< fcS. tele* mffi£*mW 1 0 2eo1Sw 

^sooji m— ft-i-Ba^ua tr r *—A'«>gE& d a* 

2 0 O^m©!^ ffi-5§-Ba*§UBtfr*-/H 0 1 fc&iK 
gSiftSJItt 1 0 2 i: <£>SE8Stt\ 1 0 0|im^f>l 6 0/xm 

[0021] w±oBlOT*»feM i 5 lc #3?iS£> 
»»Ki*»3S»5*JBia»»tE-crt» 1 0-2* 

*MxxvL»sz.bK.£i!>s m^mm^r-fr-fri 0 

i o^vf — ?>*%&.tt.Z%z>z.bt*til&bt£ 

<D*I*jgS:aWi-5C:i:^J:!3» ft#ga»/flirr#*-/i' 
10 1 irll-g-BBlSll 0 3<73S^SBI-*3V-C. •ft-^-ga^ffl 

.m-/n o io^^^^^^, "-ft i 

HfctfcSo w/r*2^±i-TS^i:^±l?, ft 

#B»ffltrr**- o lcwy^^v^^s 
•^-ga^fflt'T/f:— /n o i <r>w&&2 o o At mco&mm 

»3£*-CH:» l 0 2*s. fl^BB^ffltrT*: 

—/H O 1 i:««g5flS^l 0 2 bcommi 4 Oahi© 
3{ggA±ro*S*^T-t-.5C tic J; ff-^gailSl 0 3 it 

^otftfcffi-i-BaiSifflfT*— ^i o i sriissaf-Bafg 

t5r btf-*imbt£Z> 0 «ttgSil!U&# 1 0 2 {±. 

«#ga&ffle r T*— a-i o i b mm<ommxmxm^.-r 

ZZb\c£Zm&='Xh(D±fttiL&4E.\,?£V\ fa# 
BaiBftfflfc'T*— A-l 0 1 W^tt-Y^f-^^^iff-^Ba 
m.1 0 3<DmM-f l^^—^^^b^ %:<Dtt&l btl:Z> 
«fc 5 IcSo-c^itS ItW$ Uv\> Ell He, 
f-^y^wJtt > A*N&£ 1 1 Ufci*oKJ«ofi« 
b <DM&&&-f<, Ml lfrbWbfrtti. 5te, tf^Stt 
SrO. 8~1. 2 0jffiffllc-t-5rtinJ;ip.*S;^SS(0^ 
A&t&i<vMm(01/l 0&.Tb-fZZLbtf-*imb 

[0 0 22] *J£^?Bfl8 2 . #3£#J«5£6£07£Jig 2 K*> 
)»»5^ES&S«lcoVN-C % B13Sr#fi8b/iasPj^-r 
So 0 3 (a) te, #^fH]KS«<0±ffi|21-X?fo!9, El 3 

(b) IS, iii-iii' K33ttSI»ffiBlT*><5. Bit* El 
14:R-«F*I4» R-*fcl4tB£W#fc*U 104 

is, sffii o 6 \cmw.ijfaiz. s m^mmm vt*— /h 

0 1 »c¥frt * S J: 5 fc»rt 6>*tfcn««asiW»fft?* 

5, frfczmmicto^xte. it-i-gaiiffitrr*— /h o 

1 „ n&tt&i&«fr 1 0 4 ©BCS, 6 OjfcRtt 

7 A* lOlt PJ&R&JfeWfr 104t £>rH]tf>K8tf<Z> 



i o i & nettttjfewtt i o 4 k<Dmm*&fc& j &zz. 

b J: <J , <f -H-gaSUffl tfr*— a* l o l ©Wt'fi'i?- 
^*«r*fl:£*, -ff-^Bai^i oaowtt^vtr-^ 

X £ Og-g-SrEIS r. t b Jfc«. 

[0 0 2 3] #SOfc«>JiHBT?B\ «#Ba#jlffl fT^-A- 

1 0 lWSgjoit;Re«g»fftl 0 4©(ffll v^ 

•f*it>2 0 0*(in-C*!>!K ££ 1 0 6 OttRWi: ifcS 
3c* 3. 5il. OTfcSo (t^E 
i&ffl tr 7*- A- 1 0 1 £ n&RSiftgttt 104t e>EK 
£6 5 umb-rzz.b\z£y . flH3«l*trT#— /H 0 
1 ©<WH4-f f t°-y ^ & 5 0 Q i -f -5 - 1 5„ 
BC*ft=tf» fs#BB^fflt'T*-/H OliHtt 
1 0 4 t <om&<r>?t-*Jz% < U 1 5 0 n 
nu 3 0 0 »Tnb-rZZ.b\z3:<9^ flr#B*l*T*— A- 
1 0 lK>#14-rvt— ^^^Sr7 5 Q, lOOQt^-fk: 

[0 0 2 4] K±ottM*»feWfeji»*J:5^ #*J6© 

/H 0 £K1 0 '6©fMt#*iJ:t*ifflB* 

yt-^y^t, ft-^Ba^fflK'T^— /h o i bmn& 
©i(cas:5ffi-5ne«»ifti»# 1 o 4 -^-Bai^ffl ir r 
/h o i^wt, *»-PM^wBESf*lBt-cia:»t5' 

>1 0 1 ^fS#BBi!6l 0 3 0Sigca5{-*JV v -C, fs-g" 
galftl 0 3<7)#f4^Vt*— ^V^JCS-g-^-^^r £*SnT 

IBi**. iroJg*, ■ff#Ba^fflfT*->'H o 1 t^t 
#E«1 0 3©SBR»tj3(t*«#»«>SJWSrffi«** 
5CtaSpI^£^5o ntttt«tf«{*:i0 4tt, 

ft-g-ga^fflfTJf:— /H 0 1 £ fmmvw&iMX'M&.-f 
5ci#t»*5fc*, 3S»*»Sntt*t*ift*#l 0 2*rR 
It«wifci5«363^ h»±#tt»4UftV\ W x -ft 
•^-Ba^fflfT*— /H 0 \<om>&'C>'K'—!fy*YZ. {a 
-Ss-B&Bflffl t'T*— /H 0 1 bmmm. l 0 3 i co4*tt^ 
Vt'— ^^^©jtdSO. 8*»£1. 2 i/iSJ: 5t^t"S 

[0025] mrnvrnm 3 .^*:56eg©*liO^^ 3 tc^i^ 
^•5^IHlfi&StR{cov^T> EI4&#JSLft;as£>1&9H- 
S„ EI4H:. ^SI1ISSS«©±BEIT?**), Elf, El 1 

bm-n-stit. m-tttett^ffiffii^v. 10 

^2JC*Litm#Baiiafflt*T^-/H 0 l*5,to:Rtt 
-/H 0 1 £ na^Siffi^f*: 1 0 4 t £J3ff5£©fl5Pi!-CgS 

fff - b \a v , -ft#Ba^ffl trr*—-*' l o i ©#14 
-Y^f— yi/K&miz-t. ff-g-Ba^i o 3©wwv 
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V-y^*km&ZtiZ>Zk&-*imkteZ> B Rft 

10 214, &m-rz>mmm% er*- ^ i 

0 l|Rl±orai^TBBe$tbTV>5fc:*, g$grT5ffi-5§- 
BBSji/8fc*T*— ^1 OIHo^d^ b-^Sr&Ufc-f-S;! 

[0026] KK±<Dm.mt>^mhA^£X^\c^ *mtev> 
oi&, its^SKsait-rst ttf-zsmtteZo *t 

■§-Ba^fflt-r*— /H 0 lCD^tt-T vt- ^^Sr^-ft; 
£tf SfcfcroRtfclK&tlissgft: 1 0 4 £, PK-t-SW-^SB 

t&mvT*— >v\ o i*s*^r-r-5^ir^«t t>, rs^si 
[0027] mm<oj^m a . ^m<Dmm<Dmm a 

tt<b*t, kk, mmimmvT Tts—jvi o 1 tRS^ 

Hfi^**: 10 4 <£>5fc* rnJ-TS «fc 5 l£, ^WlWRSSrPH 
TTlStKgNiSiSfrl 0 2tf&Vt>ivX^Z> 0 

las&xei-m, «-f-Ba«ffifr*— /n o i tpjft«a : 

0 1 &£:Rftja*#l 0 2k<DmanW3}*$tfc£ltZ> 
rticitj, ff-g-gaUffl^r*:— ;n o lro^vf 

vm:j4, m j %mmmvT*~-/ui o 1 t^g^^i 
o 2k<Dmmi)K t§^$mmt'T*-/i''i o 1 <£>#&^ 

gH&sgtti o 2 k<Dmmws:m^\z.mvi-r2>z.b\z£ 

mtteZo BP*>, #3li&<£>7£«gt;i:}3^TI4, {f-§-BB*ilffl 

^7*-;n o i t&vimmmfti 0 2t<omm^mm 

\cm&.-rz> r t K«fc Y) , ffl-^-BBi^ffl tT*-;v 1 0 1 <D 
B3i»/8 b*r ^ lOli Rtfcffcgifegtt 1 0 4 i: <Ogg 

mmmm *t*-j\> 101 <offlicRtt^@?fl6^^ 1 o 

4 *5g9:ftP>ttTv>sfc«), m-f-BBiSlffl fr^— /H 0 1 

ti£oT, a^5ti?/*U::|3^-ci4, « -^BBilSffl 
<b, m-§-Ba«ifflK-r*:-/n o irato^gfi=s:M<-rsr 



[0 0 2 8] &±<OSftl^lb^ka»ft«fc 51-, 

0 l*i«i^tc:B3e-f-5r.t^Wt6i:/j:So M£ 

0 4 3 r k K «fc 9 , Rtfctfcg&Hfiigtt 10 4 OSS 

[0029] mm<Dj&m5. ^m^mm^mwisic^ 
5. la 6 « % ^aiH]{issKw±tS[git?fo 9 , la 1 ?, si 

m xt*—* i o i k n&ftmimft 104 om^n 
6 5 102 <d mm wnmm ' 

ffl l 0 1 k Rtt^ifi5£fr 10 4 W?iJ5r^tt 

t^5„ *%m<DMm-?\^ ±mmm<oMi&4 kmm 
m^mmm^Tn-^/ui o 1 b&wt.iitw##io 2 

fc'T*— 10 1 ro^tt'f i^tr— ^^^Sr{f ^-BB^coW 
1±-f >- tr— ^'v x i: S-g- ^ * 3 r i: d5 pjfg t ^ 5 «> . 
«#Bfli^ffltrr^-/n 0 lo^tt-f^f-y^ojg 
t? ^^e>. {f -^-BB^ffl trr*-/v 101 ffl(hmm 
%&<-rz>z.kip-ssmkti:z> 0 Silt. &vtmi&m&i 0 
2 sr. pi* 5 

ai^BBKi-S r i: *5nJ^ k 45. 

[0030] mfeomm 6 . ^m<omM<oj^m 6 ic*^ 
5„ 0 6 (a) g-mm&mm<D±ffim* 0 6 <b> 
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07i LT«$HTV^, a»34»sn«!i*as*i»# l O 
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